Pathophysiology of congenital diaphragmatic hernia. VIII: Inhaled nitric oxide requires exogenous surfactant therapy in the lamb model of congenital diaphragmatic hernia.
The pathophysiology of the lamb model of congenital diaphragmatic hernia (CDH) involves pulmonary hypoplasia, pulmonary hypertension, and surfactant deficiency. Inhaled nitric oxide (NO) is a highly selective pulmonary vasodilator. The aim of this study was to determine the effects of inhaled NO on pulmonary gas exchange, acid-base balance, and pulmonary pressures in a lamb model of CDH with or without exogenous surfactant therapy. At the gestational age of 78 days (full term, 145 days) 11 lamb fetuses had a diaphragmatic hernia created via a left thoracotomy and then were allowed to continue development in utero. After cesarean section, performed at term, six lambs received exogenous surfactant therapy (50 mg/kg, Infasurf) and five served as controls. All animals were pressure-ventilated for 30 minutes and then received 80 ppm of inhaled NO at an F1O2 of .9 for a 10-minute interval. Compared with the control lambs, the lambs with exogenous surfactant therapy had higher pH (7.17 +/- .06 v 6.96 +/- .07; P < .05), lower PCO2 (73 +/- 8 v 122 +/- 20, p < .05), and higher PO2 (153 +/- 38 v 50 +/- 23; P < .05). In control CDH lambs (without surfactant), inhaled NO did not improve pH, PCO2, or PO2, or decrease pulmonary artery pressure. In CDH lambs given exogenous surfactant, NO decreased pulmonary artery pressures (42 +/- 4 v 53 +/- 5; P < .005) and further improved PCO2 and PO2. NO also made the difference between pulmonary and systemic artery pressures more negative in the surfactant-treated lambs (-15 +/- 4 v -2.3 +/- 2.4; P < .005).(ABSTRACT TRUNCATED AT 250 WORDS)